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Abstract (Basic) : EP 1102234 A2 

NOVELTY - A pair of conversion and drive thin film transistors 
(TFT1, TFT2) arranged on crossing point of scanning and data lines, have 
gate electrodes which are connected to capacitor (C). The conversion 
TFT converts signal current received from drive circuit of data line, 
into signal voltage which is stored in the capacitor. The drive TFT 
supplies received signal having level corresponding to stored voltage 
level, to organic light emi tt ing device (0LED). The voltage level of 
drive TFT is set not lower than conversion TFT. 

DETAILED DESCRIPTION - A scanning line drive circuit sequentially 
scans and selects scanning lines. A data line drive circuit has current 
source which generates and supplies signal current to data line 
corresponding to intensity of information to be stored. Picture element 
consisting of drive type light emitting devices are arranged on 
crossing points of data line and scanning line. INDEPENDENT CLAIMS are 
also included for the following: 

(a) Picture element drive circuit; 

(b) Picture element driving method 
USE - For video image display. 

ADVANTAGE - The threshold voltage of drive TFT is set not to below 
than that of conversion TFT due to which leakage current flowing at 



sub-threshold level through drive TFT. is suppressed and minute 
luminescence of light emitting device is restrained 

DESCRIPTION OF DRAWING(S) - The figure shows circuit diagram of 
picture element drive circuit. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To stably and accurately supply desired current to a 
light emitting element of each pixel and to suppress the current leak 
independently of characteristic dispersion of an active element inside the 
pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor TFT3 which takes in 
a signal current Iw from a data line data when a scanning line scanA is 
selected, a converting transistor TFT1 which temporari ly converts the 
current level of the taken in signal current Iw to a voltage level and 
holds it, and a driving transistor TFT2 which provides a flow of driving 
current having a current level corresponding to the held voltage level to a 
light emitting element 0LED. The TFT1 provides a flow of the current Iw 
taken in by the TFT3 to its own channel to generate a converted voltage 
level at its own gate and a capacitor C holds the voltage level generated 
at the gate of the TFT1. The TFT2 makes a driving current having a current 
level corresponding to the voltage level held in the capacitor C flow 
through the element 0LED. Note that the threshold voltage of the TFT2 is 
set so that the voltage dose not become lower than the threshold voltage of 
the TFT1 to suppress leak current. 
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t.ju.Cox, VthOflgtWi, S^p d p«. 

h&wmmu-v M*.K.ir4>-3<o* t »a-e*4* t » 

( 6 ) ^i.riX^^-^^&V^OT'. I d r 
v/I viffM&Z.tihrtlih'oZk.mi- Vb^t^oZ. 
tX'hh. (StCW 1 =W2 . L 1 = L 2 fctfcft-ffUf > 

Idrv/lw=l, "t&i^ Iwtldr v#|5]— <0 

LEDKSaiSffil&mSI drvll iElSCfi-^mSu I 
wfc|sI-£&&<OT\ LTOLEDOJBWKS: 
j01K«lll"C*?». 

[00 14] &±(WHZ* ^mfflTFTlc7)Vth 1 1 

igi!)fflTFT2<7)v t h 2\,tm^mzm-x-hh^>. n 

TFT&mVzngzmmz&Z-y-hlZttLXtl h 

xyv^ivcm^nstfrnuiitiht. tftisxh- 

FT2ft«Hiatt»fc i flr*J*tT*i. k^*^ S* 
mz\twmftX'l>'*y*-f<?>l$L>-oZ t J:t'(0^ilz£ 

0, Vth li0t>Vth2* s fi<^coTL4-p;fc* < 
&*. dCO^ti, m>mFT2l,Z^-/XU y^B)V 

ITFT2 OUtE V t h 2 
TFT 1 ffWtEVt h 1 J: *)&<%< : >%^mzl£.%.L 
X^Z>. mtlf* TPT20y-h*L2*TFT10 
> i -h^LlJ:')t>^<LT. Cii4><0»iRh5y^ 
^cr»rD-fe^N-7><-^*^il)LTt>. Vth2A J Vt 
hliDifflKfcMrv^ttfc:-*-*. ifUciD. 

[0015] 

isfflnm&vj&B) mi\t*?ffliz£&wm®s&<Dm 
^tftk %mELn?m*b%hmm?izfflx 

ffc. %l<7)%&&scanAcr>%]mz£r>XWm\2\&t 



'2 (Vgs-Vth 1)2 - (3) 

• V-XSHtBEtf ( 3 ) *<7)V g s tHWJOT. T 
FT2* 5 fia?0^«iT'i)^-n>t<5^-riHf. HTW** 1 

-2/2 (Vgs-Vth2) 2 ... ( 

BXrt3fcjfiJ8LT»*Sii4fc*>. 1 =/* 2ft 
tfCoxl=Cox2T* 1 ), ItCI^SrS^^EB 
0. Vth l=Vth2fc:t;c.Mx&. -Tl>i, Z?>t 
£ < 3 ) 5tfttf ( 4 ) WfcOTWrtWfcWl 
5. 

(Wl/Ll) - (6) 

y^X?TFT3, Sg2(?)^scanBtf)aiUt:J: 
oTS^ii^^+tcTFTlcTjy-h • HWytd 
gtW-f-yfffiK7yyX?TFT4, TFTl^y 
-h • V-xfiWE*. »*&»*7ttfc«»t4fc*> 
tf)8*C. SU3£EiSi7-OL ED H1TT.F 
T3J2NMOS, ^-cOfliJOh^y^^JiPMOStli 
iSLT^&a 5 . CftJi-fflT-fcoT. Ltd"?)®') 

l oy- h fc«tts*u ffe^roJST-iiv d d ( 
[0016] «#wtc, *%mzfrfr%m;Mm.ii. % 

£31 s c a n AftV s c a n B £Jf ftjHtftt S jfc3S8)S8 

85 1 w£4jSLTSKJCT-*ad a t afc«fW**» 
MC S ££tfT-?ISiEt!JlHl8&c- . 4£lBtt scan 
A. scan Bftt*g-T-;?£ld a t atf>£H3Cffi£ 

jSS&s c a ii A3WBK3iifc^SKr-^«d a t a 

*tii^i*«iw£ttija&SASi:. wo 

^^iSBSWKSS- §l^i%3t*7-0 LED (cg[t«Jj 

yxnFT3H^s. mssstsu. y-^> y- 

X^TFT 1 1 . -?-<0y-Mcif^L7tSJiCt5r^ 
T^S. »lffih7>yxnFTlli. SASH 
J:->TK")a*<TX:fflTOE I wSrf-**/HcatT5B 

^fflSKh^y^^TFTlOHL-^ yty-hk 
flDHt » A ?iXJtX -f v yffl »K h 5 ^ T F T 4 
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»4. imws.i^^M.^o^^s.u<Mz^m-ri 

l^/P£TFTloy-F££-£'L*'>6. X. ■vf 
1 ffyy- VMfZ L fc*ftC Sr T FT 1 F V 

Ayfrhmmt. 

[0017] aulsragBte. y-K F W y. 
FT2Sr^TV^4. |gi6ffljSKb7>^^TFT2 

-ft tx m&to led Ks-r . h 5 v s;* 

^TFTloy-M:B»fflSMIb?>'^^TFT2 

?TFT2ttf&*lfSi!§TllftL. FfcER&DSil 
^OLEDKSJ-f . 

[0018] *S6^BO»a*«i: LT . fBiWH5SK,F y 

mmmhyyi;y.?TFTi<7)mw±x *)&<%b% 

h£#TFT 1 coy- Fft<k *)%.< £&*Vx»fcK 
5£$flT^2>. &SW4. TFT2J4. ^O^-MSS 
KA'SSIflTttJS-f & T F T 1 <oy- F 0 3 < 
*MfV\l:3fcR£LTt>ftt>. *I>IAI4. TFT 2 

®w£tmmftvttm-r& t f t i <r>mw±x o « < & 

4>$rV*«fcR£LTfcJ:V\ ffifc. TFT 1 1 TFT2 

WtEtf&toZtlht* TFTl&U*TFT2«4PWr£ 

iS*^#£ro**A5*-:?oJ4'^o£#& 0 . 
T F T 1 <7)^mff J: 0 T F T 2 (Vfflmi&m < Z h 

T'tt^Uyya F VK)V<r)WM%^WM)mT F 
T2(C«Dh.S&. OLEDi4iSt%*L®BB<7)3yh.7X 
Y&Timtlh. *-IT\ *55»STtt. TFT2f)y- 
hgfcTFTKoy-FfiJDfc^ LTV^. .riiC 

T^iS LT t . T F T 2 £OE3®E* { T F T 1 cr>mW.B.£ 

loo 1 9] H2«4, wmuyjxrny-hxi.b 

BB«EVthOHfiRt^r^57-C*>i. ^'-Fj|L# 
Jtt&»»<- */W!MMR« AT14 . f— hftL<Oli 



2<oy'-F££TFTlcoy-F£J:')i>#<LT^ 

tfUtf. TFT10$-'-F**<7jum<9i§£. TF 
T2CO-y-hm 1 Ojumggfc-tS. TFTl^- 
h^i^a^-v^/l^^WAfcH-rs-*. TFT20 

y- f mm®®.® b tat - 4*ctTt>fiv^i*tfc 

TFT2fcfc(tSHf-**/U^HP*W-*;:fc 
#T'£ 4 fc fc fcfc; 7-n-feAA'7^-^o?E»;:4 
*EflHS£«BS(PTflircfca. OhtCiO. TFT2KSL 
it&^T'X U -y y 3 F U^/KO x ) — 9 JOKM LT 
OLEDWffltfBfcSrJfPx.. 3yh5XFSE*C*$-»r«i 
T*>S. 

[ 0 0 2 0 ) 0314. m 1 C^bfcraiWOBrffittBK 
«r«WWK*LTV^. fit. H**»»fc-r&fc«>, 
OLEDfcTFT2<D; z *£^LT^&. OLED«4. R 

1 0 . ^SkE L« 1 1 &^aRWKS 1 2 
fcfcbOT**. KflnSl OI4S3^(C^LTfeO 
OLEDc07y-Ft LT*l&r«>; Mil 2(4B 
^iaT'*iitg^$ixT & 0 . OLED<0#V— Ft LT 
BP*>. SWESl 2{40r^m«mf2Vdd 
fc*afiM$fl.TV^. *»ELJB1 ll±Wi.tfjE?U(l 

if. TJ-Y (IE?LftAme) kLT»tW-SRI«B 
1 OOitdEfl^Slilfc LTD i amy n e £1^L. 

^cr,±_izm^mmmt lta i q 3^m^l. wiz*<o 

1 2^fi£M-T-S>. ^. A 1 q3»4. 8-hydr oxy 
quinoline aluminu mJSLTl> 

A^»*flWc«r#-r6.0LEDOTyr-H/*y- 
HIBfc«tfr|fl]0«E ( 1 0VSS) $rEpjtrtSt. 

OLEDcO»m4. 3E?llia»6»4>aA8*ifcaE?Li:* 

[0021]-*. TFT 2(4**7 X«b»^&aHKl 
C0±tc^§tl^y-F«ffi2i:. ^<0±ffiKa*»4»fL 

^y-Fje^3fc. zny-htmmszftLxy- 
hmm2<n±tizmtdLhtLtz!mt*m&4tfrh%i. 

Z <0*»*»R4 £ Hafts' 'J 3 V»JR*»^>«r 
4. TFT2ttOLEDtttJa$ii4«ffl<oa»t ! Sr6 
y-xs. f-v^/UCh&t/FU-fyDSrfilxTV^. 
^*;l'ChttTKy-M8fi20BJ:K4ajtr4. £ 
O^FAy- hfltt0>TFT2UJHQHW5ICj: 9« 
S$ixTfc»). •f<0jit:{4y-xmffi6&lXFl"(>'m 
ffi7*<m$^1.Tv^i,. i*LfeO±fcl4»*OJiiai6IM!t 
9^UTUaL3tOLED*'«ffltS-h.TV^. ^rfe. 
03«OfiKT'{4TFT2£OFl^f ytOLED<OTy-F 
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10022] Z1X\ TFT2<oy-b£LtiTFTl 
V>6. *4lMis TFT2<^-b*feli&3tf>JI*d£ 

tft 1 0tff— h mmum*t. o t>* £ < lt t «t 

*$<%bU±.&tb. *£fc*oTH, TFT2^f 
TfcJ:V*. P^*;K0TFT2o«^*oBH«E*J: 

[0023] iict. 04 S-#HgLT. 0.1 t^LrtrB^ 

teJUK^EHs can A, i2^8scanBI: 
SSftRJSfc'fS. mtnmX'lt. scan'AjfiK 
/K sea n BZnUKiUi: iX^b. ffi&mti'MSl 
ZtlfzVmZ'tT- ^Sdata £«SHRC S &&mtt> 
-IfclciO.TFTl fcSWflHBKIB t fcft^MKB I w 
tiWit. W%MC SttWKfll*fcJ5tTM»SitS*r. 
SE«SS8tC*!>. .KOfcS. TFTlO^-h • HH 

( 5 ) StsMfcfcl* ; T F T 1 temffi&XWlftt b . fig 
ot. *0)Y-V ■ V-^IBfcli (3) jeT'-$-i.£>iiS 
UEVgsA^-f 6. fttC scanA, scanBi 
#aiR#!Bi"*-*. BKtt, JfscanB^fiK 
;l/tLTTFT4Sro f f tfBb-fb. Z\tllz£-?XV 
gsa*g&C£io-C&f*£fU>. ftlCscanAariS 
UKtHZlXo f f «®fc-t&Cli:^J:0; B#0»t 

f-^da t a fcitJWlWfcjSKrSflfcOr. 
lir-^ISd a t aSrtfrL^gy^H^Ogt'S^Srft 

•5 i t *«t# msssc s tffi-f masons 

K;Vt LT Jii^-rSx^^li, scan B* { ^»tRt 
l \ TFT2&TFT 1 bir~b AW -XtfgM8M 

fvc ^ b<ox\ t f t 2 tfmm&xmft- ix \> vh.tr, 

T F T 2 *afc*«9EMt ( 4 ) 5tC*i Ml. 
«r*>^OLEDtaDH4«att«8tI-drvk4*. TF 
T2Srtt»fWfrCil^S*l.ttt. 0LEDTO«BER 
T£#J£LTk£fc ( 5 ) 5Wj££t*<kd, -Hfrfc* 
$tmft£Vddtc4;cMflU\ 
[00 24] 05ti. HlOHJHURSr^hy 

CBMW-*.. mfrf-b'WZ (VSP)i(fy 
7 hUs/*^^S:*07aBttW»EIBA2 1 fcPl t< x7 
hU^^S:^tf^3^l|gi!llilKB2 3tA^$ixS. 
T&fctlSBSjlHlS&A 2 1 , j££E8Bfllllft B 2 313V S P 
fcgfrtfcflL SK?Oy? (VCKA, VCKB) tC|Sl 



ffl LX ZtlfftltB 1 <0S!3£tl scanAl~scanA 
N. |^2^^ls c a nB 1-s c a nBN£Jfft3i 
. £f-*&d a t a £*NSLT^Si&C SA*f' 

-^ausat[a»2 2 ^icis^^fiTfc o . )WKfli«wyB 
ttzn.^^xr'-sm^mni-b. n&Mc sn 

BOB tt ffl * . «*H3»i«R3ii*: 
jeO8±<0B*fc8Wt. $&*»<ft 
i?fi&. *B*tt*0*SI^UfcJ6tfcajrc»te«: 
BMW:*. fctfU vcKAli. vcKBfcHL, 
®M2 4lz£'>Xhi'MzM&ZtlX^b. ZtllZk 
0. 04 tcint^i o scanB^sc anA£5fc 

[0025] 

**^ob*hi». a^^raftffici 

fUJ\ leMff (TFT^rf) o«tttf^*CJ:^ 
•f. T-^iS*^0«^mgSI wfcJEWfclfcW 

•5 ^rB^@S85r-7 h U ^X*tc#ISE»tl> CI b lei 
0 . *B« J0»fcWa<«MET , «3tS*4 - 1 

ft-t * i t iMmX'h b . »C . IBiifflT F T(7)il^E 
LTBHSrfltftiifc^flEfciSri. 

[0sco®m^^] 

[01 ] *#Hfcff*«5^SrfllJfc*-*B*0»O* 
te®^$:S-rillS§0T'S)l>. 
[02] SRb7>^^y-b^tB0«fEtORI« 

[03] *«Wtcflk4«*jaoaWt0IS:*tBfffiBt' 

[04 ] 0 1 (C^LJtHi£»Stt5{t-i>«-ft-§-c 7 )^W' 

[05] Bltf«it»]Btflk*B*Ii]»*ttffiL!t«S 

[06 ] ummmm^<mimi-^nmx'hb. 
[07] ^^^j^a^ii^ 7o -x ? 0x-s> 
■?>. 

OLED- • TFT 1 • • ■ J £.ffim , &\- 

7>~JX?. TFT2 • ; • mhmMf&by>i?Xf. 
TFT3 • • •MimmmbJyi'Af* TFT4 • • 
. • 7tMI>7^^^. C • • • C 
S- • -^m, scanA - ■ • jfelEtSL scan? 
• • • tQEISL data - • • t-^H. 2 1 • • • jfc 
SE&IBSJlHlffi. 22 • • f-^»@S, 23 • • 
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• g&wsmim. 25- ■ -mm 

mi) t02] 




4 ¥3<*SB 



[04] 



scan A 



scanB 





















OLEDSffi 




mum**?-* 
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[05] 




imi) 



2 



2 M 



25 @£ 



-f— scant 
scan2 



data 



data 



5 



scanN 



(51) Int. CI. 7 

1/ H 0 5 B 33/14 



F I 

H 0 1 L 29/78 



6 14 



{ 



t 
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F?-A(##) 3K007 AB17 BA06 CA01 CBOl CCOl 

DAOO DB03 EBOO FAOl 
5C080 AA06 BB05 CC03 DD12 DD30 

EE25 FF12 HH09 KK02 
5C094 AA02 AA06 AA07 AA14 AA25 

BA03 BA27 CA19 DA09 EA05 

EB02 FBOl 
5F110 AA06 AA08 AA14 BB02 CC08 

DD02 EE25 GG02 GG13 GG32 

NN02 NN78 NN80 



